This paper examines the impact of sibling rivalry for resources on health outcomes by studying the effect of sibling composition and birth order on the height for age of children below ten years. The paper further tests whether relaxing resource constraints reduces the impact of sibling rivalry. This paper also examines sibling gender effect on the health outcomes for young boys and girls. JEL Codes: I1, J16, J18
Introduction
Economic theory suggests that as more children are born in resource constrained households, parents face a tradeoff between equity and efficiency when it comes to allocating these resources amongst their children. Economic models of choice suggest that parents will invest in the child with greatest potential returns. In societies where sons are expected to look after their parents in old age, contribute to family income often from a very young age, get the lion's share of resources while daughters who marry and leave the family offer little incentive to their parents to invest in their human capital. This sort of pro-male bias in allocation of household resources then results in a significant gender gap in the wellbeing of children.
Pro-male bias and excess female mortality exist in many parts of the worlds but it particularly pronounced in parts of Asia, in countries such as Bangladesh and India.
Studies have shown that children are subject to selective neglect in nutrition, morbidity, and health care access depending on their gender and birth order. Children with same sex older siblings have a higher probability of dying and this is worse for girls than for boys in India and Bangladesh (Dasgupta 1987, Muhuri and Preston 1991) . Parents do not treat sons and daughters as perfect substitutes and seem to undertake a selective child survival strategy aimed at a balance between male and female children (Pande, 2003) . Rahman and Davanzo (1993) have shown in the context of Bangladesh that parents have some preference for daughters only if they have managed to have one or two sons. This on the other hand would imply that for parents who can control their fertility choice perfectly, girls that are born will not be subject to post-natal discrimination.
Becker's pure investment model (1991) if generalized, suggests that siblings that have less competition from other siblings will tend to do better. In areas where there is pro-male bias, male siblings with sisters will likely fare better in the use of limited household resources at the expense of their female siblings. Parish and Willis (1993) show that Taiwanese children, particularly boys with older sisters are better educated.
Despite evidence of unequal treatments, Behrman (1992) provides evidence from India that parents are mostly inequality averse. In the lean season however, parents would resort to a pure investment model which would leave the female children most vulnerable. Garg and Morduch (1998) using a survey from Ghana, have shown that children with all sisters (and no brothers) had better health status than if they had all brothers (and no sisters). In Garg and Morduch's paper, birth order did not seem to matter and the inequalities in health status amongst children according to gender stemmed from siblings being rivals for household resources. They also predicted that if time and credit constraints were lifted from the parents, rivalries would be reduced. Hence households with fewer constraints will not exhibit discriminatory behavior. This paper uses a household survey data from Matlab, Bangladesh to test if there is any recent evidence of selective neglect and resultant impact on children's nutritional status in a rural area of Bangladesh. Earlier studies provided evidence of such selective neglect and gender differentials (Chen et al 1981 , Bairagi 1986 ) but had concentrated on outcome variables such as mortality. More recent studies have examined gender differentials in surviving children's health status (Trapp et al 2004 , Chaudhuri 2008 ) but more in the context of the impact of an ongoing health program. The main contribution of this paper to this existing body of literature is an examination of the impact of sibling rivalry and sibling composition on the long term nutritional status of surviving children.
Long term nutritional status is measured in terms of age and sex standardized height for age. This measure is a good indicator of nutritional and health investments made by parents on their children. In this paper, I primarily investigate the effect of competition for constrained household resources among siblings on their health and nutritional status.
Further, I examine if the impact of sibling rivalry differs by gender. If resource constraints are relaxed, does that alleviate the effects of sibling rivalry and are there any differential effects by gender? To examine this last question, we compare households by the amount of land they own to tease out the wealth effects on intra household allocation of resources.
Since 1977, there has been an ongoing randomized family planning experiment in Matlab where a treatment area was randomly chosen to get the benefits of a family planning (FP) program. An adjacent area comprising of a comparable number of villages was the control group. This control group however, had a government-aided fertility control program ongoing at the same time. In addition to the family planning program, the treatment area received an intensive maternal and child health (MCH) intervention program since 1982. All women in their childbearing ages and children below the age of five living in the treatment area were given nutritional and health supplements and advice as well as clinical attention whenever needed. The health advice and medicines were dispensed by community health workers through a door to door delivery mechanism. The control area did not get the benefit of this intensive MCH program.
Enormous literature exists that have evaluated various aspects of this MCH-FP program. The studies relevant for this paper concluded that the MCH-FP program altered contraceptive behavior, reduced fertility rates, improved the health of the targeted populations as well as had positive spillover effects on education, labor market and health outcomes of targeted and non-targeted populations (Chen, Huq, D'Souza 1981 , Muhuri and Preston 1991 , Rahman and Davanzo 1993 , Foster and Roy, 1997 , Trapp and Menken, 2004 , Chaudhuri 2004 , Sinha, 2005 , Joshi and Schultz, 2007 , Chaudhuri 2008 ).
The program most likely affected not only the budget constraints of the program area households through the in-kind transfer but also influenced their fertility preferences by reducing the cost of having children. It is beyond the scope of this paper to measure the effect of the program on constraints and preferences separately. However it is possible to investigate the effect of the program on the parent's choice of the nature of wellbeing for their children as a result of their changed preferences and constraints from being exposed to such a program. It is likely that the fertility patterns changed in the program area and hence household gender composition of children, because the intervention program reduced time costs for health care significantly and added health resources to the households (in the form of in-kind transfers) as well as helped in child survival strategies. These resources likely enhanced the budget set of the households and reduced competition amongst siblings for scarce resources. Lesser rivalry for resources as well as greater attention to quality of the surviving children is therefore likely to help reduce gender gap in the health status of children. In this paper, we look at the differential effect of sibling rivalry on health status according to a child's residence in the treatment or the control area. Hence, another contribution of the paper lies in identifying how the MCH-FP program could have influenced allocation of household resources for their children compared to their counterparts in the control area.
In addition to investigating the effect of sibling rivalry with and without household wealth and a public program, this paper also looks at a sibling gender effect (impact on girls with all boys or with all sisters or impact on boys with all female siblings or all male siblings) to derive some conclusions on parent's preferences regarding inequality aversion and provide some more recent evidence to add to the literature on impact of having a certain sibling composition (Dasgupta 1987 , Pande 2003 , Parish and Willis 1993 .
Results show that higher number of siblings has an adverse effect on the health of children. Boys increase the competition for resources and have adverse effects on their siblings whereas girls have no significant impact on their siblings. Boys with all male siblings show more acute rivalry for household resources than boys with all female siblings. Households that are comparatively less resource-constrained do not exhibit such acute rivalry for resources.
The paper has been organized as follows. Section 1 is the introduction. Section 2 is a brief description of the theoretical underpinnings, Section 3 discusses the empirical methodology, Section 4 describes the data, Section 5 presents the results and Section 6 provides conclusions.
Theoretical context and predictions
In a pure investment model without resource constraints, parents would not differentially invest in the human capital of sons and daughters. However, when there are resource constraints and the constraints are binding, parents are likely to invest in the child that yields the greatest returns. Given the pro-male bias that exists in Bangladesh, we assume that parents will invest more in sons. This assumption makes sense because of the cultural context where investment in sons yield greater returns for parents in terms of coresidence, higher family income, old age support, amongst others. Hence the presence of siblings will increase competition for resources for boys, much more than for girls.
However, if parents are inequality averse, whether or not households are resource constrained, parents will treat sons and daughters equally. In that case, children in households with more boys than girls would have a higher level of parental investment than children in households that have more girls than boys.
Number of children and birth order would also matter, other than composition of children, in the health outcomes of boys and girls. Higher number of children will increase rivalry for resources within constrained households. Higher birth order children will fare worse if there is at least one same sex sibling. 2) Boys and girls with more male siblings will fare worse because of more competition for resources with girls faring worse relative to boys in these households. (row 1) 3) It is ambiguous as to whether boys will fare better or worse in households that have more girls than boys. Inequality aversion would mean children in more girl households will be worse off. On the other hand, more girls may reduce competition for resources making boys in such households better off. However, having more girls may make girls in such households worse off. Literature suggests than boys in such households tend to fare better (Parish and Willis) but girls of higher birth order in such households tend to fare worse (Dasgupta 1987).
4) Reducing resource constraints are likely to reduce sibling rivalry impacts and gender differentials. Under pure investment motives, there should be no significant sibling rivalry impacts. Under inequality aversion, children may be better off in more-boys households while children in more-girls households may be worse off. With less income constraints, one would expect parents to be both pure investors (ie invest until marginal benefit equals marginal cost) as well as inequality averse. The net effects hence are empirically testable. Whether pure investment effects are stronger or whether parents' inequality aversion is stronger will drive the empirical result.
The confounding factor in this exercise is that MCH-FP program was known to have resulted in a change in the number and composition of children in the program area, significantly compared to the control area. To avoid endogeneity bias as well as to control for any heterogeneity in choices, we use a GLS random effects model to carry out our empirical estimations. We group households according to their land ownership or treatment area residence to distinguish the impact of relaxing resource constraints.
Empirical model
A reduced form demand equation is used that is a function of prices, income, household, individual, and sibling characteristics. We are interested in the impact of sibling characteristics on the children's nutritional status under certain restrictions. For estimation purposes, we assume a linear form of the reduced form demand function.
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Data
This paper uses data from the Matlab Health and Socioeconomic Survey of 1996.
Anthropometric information, individual and household characteristics are gathered from the Household and Community surveys. This sample consists of children up to 10 years of age. The anthro software (Center for Disease Control) has been used to calculate height for age Z scores. The children who have height for age Z scores that are 2 standard deviations below the median of the reference population (NCHS) are considered to be stunted. About 60% of children in this area are stunted compared to the reference population. This means that the children face chronic malnutrition in the long term (which is reflected by the high stunting rates).
In Table 1 , a higher proportion of first born children are stunted and higher birth order girls are slightly more stunted than higher birth order boys. According to household composition, it is clear that presence of more boys increase rivalry for resources, rendering higher proportion of children in such households stunted. Table 2 and Table 3 show the impact of having more sisters and more siblings on the height for age for children. Moving from left to right, for each row, it is evident that given the number of sisters, the higher the number of siblings, the worse off is the average height for age for children. However, for a given number of siblings, more sisters lead to better height-for-age for an average child.
Since price and income variables are complicated and require extensive imputation, per capita annual expenditure is used to proxy for prices and permanent incomes faced by the households. Other controls include age (in months) and sex of the children, mother's and father's education (years of schooling), mother's age (in years) to control for the stage of fertility completion, and mother's height to control for genetic endowments.
The distribution of the number of children by gender across the program and control area show that total number of boys and girls born in the program area were clearly lower than the control area (See Table 4 and Figure 1 ), confirming the evidence from prior studies of a change in fertility preferences across the two areas. Table 5 shows that the number of siblings negatively impacts nutritional outcome of children. Disaggregating the sample, negative impacts of sibling rivalry for resources are stronger in resource-constrained households that are less landed or are in the control area. Households that own less land are more likely to have farm workers and day laborers. In these households, boys are preferred because of their ability to contribute to household income hence households will invest in their boys. This would mean that having more siblings will increase competition for household's limited resources and have a negative impact on children's nutritional status in these households. Similarly, control area households do not have the benefit of extra health resources that treatment area households get. Hence, in the absence of any in-kind transfers to these households, there is more competition amongst siblings for limited resources. Birth order does not seem to matter for children's nutritional status in any of the examined samples. Table 6 provides GLS random effects results that report similar results that are statistically more robust. In the OLS results, number of siblings had a negative impact on the nutritional status of children in the more landed households but the result was not statistically significant. The GLS random effects results are statistically significant indicating that in more landed households too, there is a strong sibling rivalry impact on children's nutritional status.
Results

Sibling Rivalry
Gender Differentials
OLS results from disaggregated samples by gender are presented in Table 7 . Table 8 contains GLS random effects results of the impact of number of siblings and birth order on boys and girls separately. As predicted, having one more sibling has a greater impact on boys rather than girls but for both, having more siblings has a negative impact on their nutritional status. The most interesting and innovative result is that number of children seem to have a statistically significant and negative impact on boys in less landed households and on girls in more landed households. This suggests a threshold whereby boys in more landed households may have already attained a certain threshold of nutritional status beyond which an extra sibling does not have any significant impacts on the household's allocation of resources. However, competition amongst girls in landed households and amongst boys in less landed households is still severe enough to have a negative impact on their nutritional status.
According to sibling composition
In order to find out patterns of inequality aversion amongst parents, households are disaggregated into those that have more boys than girls and those that have more girls than boys. Table 9 contains results of impact of siblings and birth order on height for age for children in households that have more boys than girls. The marginal impact of an extra sibling is negative and statistically significant for children in such households whereas higher birth order children seem to have marginally better nutritional status. The third and the fourth column contain OLS results for girls (for girls, sample was too small to carry out GLS random effects estimation) and boys and the fifth column reports GLS random effects result for boys. Sibling rivalry is accentuated amongst boys in such
households. An important result that emerges is that younger boys (of higher birth order) have better nutritional status in households that have more boys than girls. In terms of inequality aversion, girls in households with more boys would be expected to have better nutritional status. Number of siblings has a positive impact on such girls, although statistically insignificant. Boys in households with more girls than boys also exhibit a positive impact of siblings on their nutritional status. This is also statistically insignificant, however the direction suggests that pure investment in boys dominate inequality aversion for parents with boys in households that have more girls than boys.
To examine this further, we look at samples of boys and girls that live with either all same-sex siblings or all opposite-sex siblings to find a sibling gender effect. Table 11 contains results OLS estimation results as sample sizes did not permit GLS estimation.
Girls living with all male siblings are negatively impacted by sibling size than girls living with all girls suggesting a dominant pure investment effect. Boys living with all boys are significantly worse off with higher sibling size compared to boys living with all girls.
Conclusion
The results consistently indicate that sibling rivalry for resources makes boys worse off than girls. There is also a differential effect of sibling rivalry by gender which is a result of differences in intra-household allocation of limited resources. Boys increase rivalry for resources and the impact is worse on boys than girls, especially in resource constrained households. In less resource constrained households such as those in the program area, there is no significant sibling impact on children. In more landed households, sibling or birth order has no impact on the health of boys and girls.
Girls living in households that have more boys are slightly better off than girls living in households that have more girls. This perhaps exhibits the fact that girls are not completely unwanted, they are in fact welcome in households that have more boys. The finding that the worst impact of greater number of siblings is on boys is a new finding and one that confirms the belief that parents are looking for a balance in the composition of children. Results indicate that younger boys in households with more boys than girls, and older boys in households with more girls than boys are better off in terms of their nutritional status.
This study has important implications. Studies such as this would help identify households that need to be carefully targeted, with gender and age specific transfers, to ensure survival and good health of their children and to achieve gender equality. 
